Firing patterns of accumbal neurons during a pavlovian-conditioned approach task.
The nucleus accumbens (NAc) is necessary for the expression of Pavlovian-conditioned approach behavior but not for the expression of instrumental behavior conditioned in sessions that set a low response requirement. Although numerous studies have characterized firing patterns of NAc neurons in relation to instrumental behavior, very little is known about how NAc neurons encode information in Pavlovian tasks. In the present study, recordings of accumbal firing patterns were made during sessions in which rats performed a Pavlovian-conditioned approach task. Most of the recorded neurons (74/83, 89%) exhibited significant responses during the conditioned stimulus (CS) presentation and/or the reward exposure. The reward responses were prevalent, predominantly inhibitory, and comparable to reward responses observed in various types of behavioral paradigms, including instrumental tasks. The CS responses could be segregated into multiple subtypes on the basis of directionality, onset latency, and duration. Several characteristics of the CS firing patterns were unique relative to cue responses observed previously during alternative types of conditioning sessions. It is possible that the novel firing patterns correspond to the differential contributions of the accumbens to Pavlovian-conditioned approach behavior and instrumentally conditioned behavior. Regardless, the novel patterns of firing add to existing evidence that characterization of accumbal firing patterns in Pavlovian tasks may provide additional information about the neurophysiological mechanisms that mediate accumbal contributions to behavior.